Norcantharidin triggers cell death and DNA damage through S-phase arrest and ROS-modulated apoptotic pathways in TSGH 8301 human urinary bladder carcinoma cells.
Norcantharidin (NCTD) is one of the ingredients of blister beetles which have been used in Chinese medicine for a long time. The purpose of this study was to investigate the inhibitory effects of NCTD on TSGH 8301 human bladder cancer cells in vitro and the mechanisms through which it exerts its anticancer action. Cell morphological analysis was performed using a phase-contrast microscope. The percentage of viable cells, cell cycle distribution, sub-G1 phase (apoptosis), reactive oxygen species (ROS) production and the levels of mitochondrial membrane potential (∆Ψ(m)) were analyzed by flow cytometry. DNA condensation and damage were determined by DAPI staining and comet assay. Apoptosis-associated protein level changes in TSGH 8301 cells following exposure to NCTD were examined, measured and determined by western blotting. Analysis of protein translocation was conducted by immunostaining and confocal laser microscopy. The results indicated that NCTD promoted cytotoxic effects, including the induction of cell morphological changes and the decrease in the percentage of viability, the induction of S-phase arrest as well as sub-G1 phase (apoptosis) in TSGH 8301 cells. The activities of caspase-3 and -9 were upregulated following NCTD treatment. Western blotting indicated that NCTD upregulated Fas, FasL, Bax, Bid, cytochrome c, caspase-3, -8 and -9 that led to the induction of apoptosis through the Fas extrinsic pathway. Furthermore, NCTD induced AIF and Endo G that were released from mitochondria to induce apoptosis through the mitochondrial-independent pathway. NCTD upregulated ROS production, downregulated ∆Ψ(m) and ERK, JNK, p38 protein kinases in TSGH 8301 cells. These findings suggest that NCTD triggers apoptosis in TSGH 8301 human bladder cancer cells via the Fas receptor, activation of the caspse-8, -9 and -3, mitochondrial-dependent and -independent pathways. NCTD may be useful for developing new therapeutic regimens for the treatment of bladder cancer.